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COOLING BAFFLE AND FAN MOUNT APPARATUS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 [0001] The present invention relates generally to rack mount computer systems. More 
specifically, a cooling baffle and fan mount apparatus suitable for rack mount computing 
systems is disclosed. 

2. Description of Related Art 

10 [0002] Many of today's more complex computing systems such as computer server 
systems are often rack-mounted systems in which a number of removable electronics 
modules, such as electronics trays, are positioned and stacked relative to each other in a 
shelf-like manner within a frame or rack. Rack-mounted systems allow the arrangement 
of several of the electronics modules in a vertical orientation for efficient use of space. 

15 Each electronics module can be slid into and out of the rack-mounting system. Typically, 
the electronics modules are inserted from the front of the rack and various cables such as 
data cables, power cables, etc., are connected to the electronics modules at the front 
and/or rear of the rack. 

[0003] Each electronics module may correspond to a different server or each 
20 electronics module may hold one or more components of a server. Examples of 
electronics modules include modules for processing, storage such as random access 
memory (RAM), network interfaces and controllers, disk drives such as floppy disk 
drives, hard drives, compact disk (CD) drives, and digital video disk (DVD) drives. 
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parallel and serial ports, small computer systems interface (SCSI) bus controllers, video 
controllers, power supplies, and so forth. A server farm in today's computing 
environment may include numerous racks that hold various types of computer-related 
modules. 

5 [0004] When an electronics component on a particular electronics tray is to be 
serviced or replaced, a service technician would typically remove the particular 
electronics tray from the server rack and then remove the electronics component from the 
electronics tray. However, in order to even gain access to the desired electronics 
component, drive cooling baffles may need to be removed. Drive cooling baffles are 
10 sometimes used to help direct the air flow around the electronics components that need to 
be cooled by fans. 

[0005] The baffles may be mounted to the electronics tray via screws engaged with 
threaded mounting holes provided in the electronics component and/or the electronics 
tray. The service personnel must first remove the mounting screws for the baffle before 

15 access is gained to the desired electronics component. However, in many electronics 
trays, the electronics components are mounted side-by-side in close proximity with other 
electronics components such that access to the mounting screws for the baffle may be 
blocked. Because access to the baffle mounting screws may be awkward and difficult, 
removing or reinstalling the mounting screws and baffle is often a difficult task. Further, 

20 the removal or reinstallation process would also require the use of tools, making the 

servicing or replacing of an electronics component a more difficult, labor intensive, and 
time consuming process. The result is increased server downtime and increased cost 
resulting from both the server down time and increased labor costs associated with the 
service technician. 
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[0006] Thus, it would be desirable to provide a cooling baffle that effectively 
cooperates with a fan to direct air flow and that provides fast and convenient installation 
and/or removal onto or out of a computer such as an electronics tray of a rack mount 
computing system. 

5 

SUMMARY OF THE INVENTION 
[0007] A cooling baffle and fan mount apparatus suitable for rack mount computing 
systems is disclosed. It should be appreciated that the present invention can be 
implemented in numerous ways, including as a process, an apparatus, a system, a device, 
10 or a method. Several inventive embodiments of the present invention are described 
below. 

[0008] According to one embodiment, the cooling baffle and fan mount apparatus 
generally includes an upper and lower bracket configured to receive fans therebetween, 
the lower bracket defining mounting openings to cooperate with base openings defined in 

15 an electronics components base, and a baffle portion extending between the upper and 
lower brackets and defining fan openings to cooperate with the fans for airflow to pass 
through the baffle portion via the openings. The mounting openings may be configured 
for a flexible securing material, e.g., a hook and loop material, to extend therethrough 
from the base openings. A hook and loop tab may be secured to an underside of the upper 

20 bracket to cooperate with the hook and loop material to further secure the fan. Each fan 
may provide a recessed region between two plates to receive the hook and loop material 
and to allow the hook and loop material to be wrapped around the fan and secured to 
itself 
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[0009] According to another embodiment, a cooling system generally includes fans, a 
baffle for mounting the fans therein and a flexible securing material for each fan 
configured to wrap around a perimeter of the fan to secure the corresponding fan to the 
baffle. The baffle generally includes an upper bracket, a lower bracket and a baffle 
5 portion extending between the upper and lower brackets, the upper and lower brackets 
being configured to receive the fans therebetween, the baffle portion defining fan 
openings each corresponding to and to cooperate with one of the fans for airflow to pass 
through the baffle portion via the fan opening, the baffle being configured to be secured 
to a mounting base to which electronics components are attached. 
10 [0010] These and other features and advantages of the present invention will be 
presented in more detail in the following detailed description and the accompanying 
figures which illustrate by way of example the principles of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
1 5 [001 1] The present invention will be readily understood by the following detailed 
description in conjunction with the accompanying drawings, wherein like reference 
numerals designate like structural elements. 

[0012] FIG. 1 is a perspective view of an illustrative electronics module configured 
for a fan mount baffle and suitable for use and placement in a rack mount computing 
20 system. 

[0013] FIG. 2 is a partial perspective view of a the fan mount baffle positioned for 
mounting to the electronics module base of the electronics module via a flexible securing 
material. 
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[0014] FIG, 3 is a partial perspective view illustrating a fan mounted in the fan 
mount baffle which is in turn mounted to the electronics module base of the electronics 
module via the hook and loop material. 

[0015] FIG. 4 is a partial perspective view illustrating the fan fully mounted in the 
5 fan mount baffle on the electronics module base. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 
[0016] A cooling baffle and fan mount apparatus suitable for rack mount computing 
systems is disclosed. The following description is presented to enable any person skilled 

10 in the art to make and use the invention. Descriptions of specific embodiments and 
applications are provided only as examples and various modifications will be readily 
apparent to those skilled in the art. The general principles defined herein may be applied 
to other embodiments and applications without departing from the spirit and scope of the 
invention. Thus, the present invention is to be accorded the widest scope encompassing 

15 numerous alternatives, modifications and equivalents consistent with the principles and 
features disclosed herein. For purpose of clarity, details relating to technical material that 
is known in the technical fields related to the invention have not been described in detail 
so as not to unnecessarily obscure the present invention. 
[0017] FIG. 1 is a perspective view of an illustrative electronics module 10 

20 configured for a fan mount baffle (not shown) and suitable for use and placement in a 
rack mount computing system (also not shown). The electronics module 10 includes a 
base, platform, shelf or tray 12 onto which various electronics components (not shown) 
may be mounted. The electronics module base 12 is configured for a cooling baffle and 
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fan mount apparatus (not shown) to provide a mounting mechanism for at least one 
cooling fan and to provide a baffle for the fan(s) in order to provide cooling to the 
electronics components. In particular, the electronics module base 12 defines baffle 
mounting openings 14 configured to cooperate with corresponding openings of the 
5 cooling baffle and fan mount apparatus (also referred to herein as a fan mount baffle) as 
will be described in more detail below. The openings are optionally configured in pairs 
with each pair corresponding to each fan to be mounted to the fan mount baffle. For 
example, four pairs of baffle mounting openings 14a, 14b, 14c, 14d are shown in FIG. 1 
to correspond to four pairs of openings defined in the fan moimt baflHe and to the four 
10 fans to be mounted to the fan mount baffle. However, any suitable number of pairs of 
baffle mounting openings may be provided. 

[0018] The electronics module base 12 preferably also provides a baffle mounting 
projection or protuberance 16. The baffle mounting projection 16 may be formed 
integrally within the electronics module base 12 or may be formed separately from and 

15 attached to the electronics module base 12. As shown, the baffle mounting projection 16 
as well as the baffle moimting openings 14 may generally extend approximately an entire 
width of the electronics module base 12. However, any suitable number of fans and any 
suitable length of fan mounting baffle and/or baffle moimting projection 16 may be 
employed. The baffle mounting projection 16 allows a flexible secxmng material (not 

20 shown) to be approximately flush with a bottom surface of the electronics module base 
12 as will be described in more detail below. 

[0019] FIG. 2 is a partial perspective view of the fan mount baffle 20 positioned for 
mounting to the electronics module base 12 of the electronics module 10 via a flexible 
securing material 30. The flexible securing material 30 may be a hook and loop material 
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such as a Velcro strap, or any other suitable material that preferably can be repeatedly 
secured and unsecured. As shown, the fan mount baffle 20 may generally include a 
lower bracket 22, an upper bracket 26 and a baffle portion 24 extending between the 
lower and upper brackets 22, 26. The lower bracket 22 may optionally define an 
indentation on its underside to cooperate with the baffle mounting projection 16 of the 
electronics module base 12. In other words, the indentation defined in the lower bracket 
22 of the fan mount baffle 20 would be positioned over the baffle mounting projection 16 
of the electronics module base 12 (shown in FIG. 1). 

[0020] The fan mount baffle 20 is also positioned over the electronics module base 
12 such that at least some of the mounting openings 28 defined by the lower bracket 22 
are aligned with at least some of the baffle mounting openings 14 defined in the 
electronics module base 12. For each fan to be mounted, a pair of the openings 14 of the 
base 12 are aligned with a corresponding pair of openings 28 of the baffle 20. The 
aligned pairs of the baffle mounting openings 14 of the base 12 and the mounting 
openings 28 of the baffle 20 thus facilitate extending the flexible securing material 30 
therethrough. Specifically, the flexible securing material 30 preferably spans between the 
aligned pair of the openings 14, 28 under the base 12 and extends through the pair of the 
openings 14, 28 to above the base 12. A separate piece of the flexible securing material 
30 is preferably provided for each fan. 

[0021] As noted above, the baffle mounting projection 16 of the base 12 (shown in 
FIG. 1) allows the flexible securing material 30 to be approximately flush with a bottom 
surface of the electronics module base 12. In particular, a segment of the flexible securing 
material 30 that extends under the base 12 directly under each fan is preferably received 
within the recess defined by the projection 16 on the underside of the base 12. The recess 
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defined by the projection 16 on the underside of the base 12 is preferably at least 
approximately equal in height to the thickness of the flexible securing material 30. Such 
a configuration of the recess on the underside of the base 12 thus ensures that the segment 
of the flexible securing material 30 does not extend or protrude below the bottom surface 
5 of the base 12 and is thus generally flush with the bottom surface of the base 12. Without 
the projection 16, the segment of the flexible securing material 30 may protrude beyond 
the bottom surface of the base 12 and thus may catch on the baffle or other component of 
the electronics module below, particular when either electronics module is accessed, e.g., 
slid in or out of the rack cabinet. 

10 [0022] The flexible securing material 30 is preferably a two-sided hook and loop 
material, e.g., the hook material is provided on one side while the loop material is 
provided on the other opposite side such that one end segment of the hook and loop 
material 30 may be secured onto itself on its opposite side to form a closed loop. As an 
example, the entire length of each side of the hook and loop material 30 may provide the 

15 corresponding hook material and loop material. As another example, only one side of the 
hook and loop material 30 may provide the hook (or loop) material on its entire length 
while the other side only provides the loop (or hook) material on an end segment such 
that the end loop segment can be wrapped around and attached to a corresponding section 
on the hook (or loop) side and thus form a closed loop, preferably with the hook (loop) 

20 material covering the entire outside surface of the closed loop. 

[0023] The lower bracket 22 and the upper bracket 26 are configured such that the 
device cooling fans may be disposed therebetween in a generally upright or vertical 
position relative to the electronics module base 12. The baffle portion 24 extending 
between the lower and upper brackets 22, 26 defines airflow openings 32 corresponding 
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to the locations of the fans to allow air to pass therethrough while generally enclosing the 
remaining areas between the desired airflow regions so as to better direct airflow. The 
enclosed areas of the baffle portion 24 help to direct the cooling air past the electronics 
modules to be cooled and prevents the air from simply circulating locally from the high 
5 to the low pressure side of the fan. 

[0024] FIG. 3 is a partial perspective view illustrating a fan 40 positioned in the fan 
mount baffle 20 which is in turn positioned on the electronics module base 12 of the 
electronics module 10. The flexible securing material 30 secures the fan 40 to the 
electronics module base 12 and, with the lower bracket 28 of the fan mount baffle 20 

10 disposed between the fan 40 and the electronics module base 12, the fan 40 in turns 
secures the fan mount baffle 20 to the electronics module base 12. 
[0025] Although one fan 40 is shown for purposes of clarity, a typical application 
may have any suitable number of fans. In the embodiments shown and described herein, 
the fan mount baffle 20 is configured for four fans 40. Each fan includes front and back 

15 plates 42 such that recessed areas 44 may be defined between the front and back plates 42 
at each of the four comers for receiving the hook and loop material 30 therein. In 
particular, as shown, the fan 40 is positioned on the lower bracket 22 of the fan mount 
baffle 20 so as to generally coincide with the corresponding airflow opening 32. The fan 
40 is then secured to the electronics module base 12 using the same hook and loop 

20 material 30 that extends through the openings provided in the electronics module base 12 
and the fan mount baffle 20. The hook and loop material 30 preferably wraps around the 
fan 40 within the recessed area 44 so that, because the lower bracket 28 of the fan moimt 
baffle 20 is between the fan 40 and the electronics module base 12, the fan 40 in turns 
secures the fan mount baffle 20 to the electronics module base 12. The hook and loop 
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material 30 may be wrapped fiiUy around the fan 40 such that one end of the material 30 
is secured to the other side of another section of the hook and loop material 30 within the 
recessed area 44 of the fan 40. 

[0026] FIG. 4 is a partial perspective view illustrating the fan 40 fully mounted 
within the fan mount baffle 20 on the electronics module base 12. As shown, the fan 40 
is disposed between the lower and the upper brackets 22, 26 such that a section of the 
hook and loop material 30 wrapped around the fan is in contact with another 
corresponding hook and loop material 34 (shown in phantom) disposed on an underside 
of the upper bracket 26. The hook and loop material 34 may be round, square or any 
other suitable shape, e.g., in the form of a Velcro tab, and may be attached to the 
underside of the upper bracket 26 via an adhesive, such as an adhesive backing provided 
on the hook and loop tab 34. The hook and loop tab 34 may be a hook material where the 
hook and loop material 30 is configured such that a loop material is facing the tab 34. 
Alternatively, the hook and loop tab 34 may be a loop material where the hook and loop 
material 30 is configured such that a hook material is facing the tab 34. 
[0027] As is evident, the lower bracket 22 is secured to the electronics module base 
12 and the upper bracket 26 is secured to the fan which is in turn secured to the 
electronics module base 12 via the hook and loop materials 30, 34, respectively. The 
lower and upper brackets 22, 26 may provide lips or extensions 36 that project toward 
each other. In general, the fan mount baffle 20 may be made of any suitable material but 
is preferably slightly flexible or bendable to facilitate the positioning and securing of the 
fans 40 between the lower and upper brackets 22, 26 of the fan mount baffle 20, 
particularly with the provision of the lips 36. 
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[0028] Any other suitable mechanism may be provided to secure the upper bracket 26 
to the fan 40. For example, the upper bracket 26 of the fan mount baffle 20 may provide 
openings similar to the mounting openings 28 defined by the lower bracket 22. In such a 
configuration, the openings in the upper bracket 26 may allow the piece of hook and loop 
5 material 30 provided for each fan to extend through the upper bracket 26 and form a 
closed loop over a corresponding portion of the upper bracket 26. The hook and loop 
material 30 thus exerts pressure on and thus pushes the upper bracket 26 toward the fan 
40. A separate hook and loop material may be attached to a top portion of the fan 40 so as 
to cooperate with the hook and loop tab 34 on the underside of the upper bracket 26. 

10 [0029 J As another example, the baffle portion 24 is shown and described to be 
provided on only one side of the fans 40. However, the fan mount baffle 20 may be 
modified to be without the upper bracket 26 and with the baffle portion 24 provided on 
both sides of the fans such that the fans 40 can be dropped into the modified fan mount 
baffle and secured with only the hook and loop strap 30, i.e., without the hook and loop 

15 tab 34. 

[0030] The fan mount baffle 20 facilitates fast, easy and convenient installation 
and/or removal of the fans from the electronics module 10 for maintenance and/or 
servicing by a service technician. With the use of the hook and loop material, the fans can 
be quickly removed and reinstalled by the service technician without the use of tools. 
20 [0031] While the preferred embodiments of the present invention are described and 
illustrated herein, it will be appreciated that they are merely illustrative and that 
modifications can be made to these embodiments without departing fi-om the spirit and 
scope of the invention. Thus, the invention is intended to be defined only in terms of the 
following claims. 
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